CRISPR/Cas9 system recapitulate all the pathological features of human patients. Further analyses of the mutant phenotype will provide insight on how MAB21L2 guides the optic differentiation and the joint formation, revealing specific underlying pathogenic mechanism of the MAB21L2(R51C) mutation. The skin is a highly structured and complex organ comprising essential ectodermal derivatives such as hair follicles, sebaceous glands, sweat glands, nails and teeth. Even after the skin is fully formed, it continues to rely on ligands from the classical WNT, FGF, BMP and NOTCH pathways for its function and self-renewal.
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The skin is a highly structured and complex organ comprising essential ectodermal derivatives such as hair follicles, sebaceous glands, sweat glands, nails and teeth. Even after the skin is fully formed, it continues to rely on ligands from the classical WNT, FGF, BMP and NOTCH pathways for its function and self-renewal.
A number of alternate secreted factors are produced on-site, and include immune-modulatory peptides. We have discovered a novel, secreted peptide, Reto which is highly enriched in the skin, and downregulated during inflammatory disorders. We have characterized a Reto knockout mouse driving a beta-galatosidase transgene. We find that Reto expression is restricted to the epidermis and in specific hair follicle-associated structures in adult mice and that it modulates the response to inflammation by signalling to a specific class of GPCRs. Nose size varies between individuals and populations. An extreme miniaturization of the nose is seen in congenital arhinia, a rare condition characterized by a partial or complete absence of the nose. With less than 50 cases reported in literature, its molecular basis remains unknown. Here we report that missense mutations in the extended ATPase domain of the epigenetic regulator SMCHD1 cause congenital arhinia. Biochemical tests and in vivo assays in Xenopus embryos suggest that the arhinia mutations behave as gain-of-function alleles. This is in contrast to loss-of-function mutations in SMCHD1 that have been associated with facioscapulohumeral muscular dystrophy (FSHD) type 2. Using patient-derived iPS cells and animal models, we examine the cellular and molecular events leading to arhinia. Our results establish SMCHD1 as a key player in nasal development and provide a novel avenue for uncovering genes and pathways involved in nose formation. activated in hepatocytes to initiate carcinogenesis. We found that the induced HCC were faster and more severe in males than in females. These tumors were more heavily infiltrated with tumor-associated neutrophils (TANs) and macrophages (TAMs) versus females, and they both showed pro-tumor gene expression and promoted tumor progression. Interestingly, the adrenal hormone cortisol was predominantly produced in males to induce Tgfb1 expression, which functioned as an attractant for TANs and TAMs. Inhibition of cortisol signaling in males, or increase of cortisol level in females, decreased or increased the numbers of TANs and TAMs, respectively. Similarly, kras
V12
-induced zebrafish HCC also showed higher densities of HSCs with higher serotonin synthesis in males. We found that serotonin activated HSCs and promoted HCC carcinogenesis. Inhibition of serotonin signaling in males, or increase of serotonin level in females, suppressed or enhanced liver carcinogenesis, respectively. Interestingly, higher levels of TAN/TAM infiltration, cortisol, Tgfb, activated HSCs and serotonin were also confirmed in male human samples with pre-HCC and HCC conditions, indicating that both cortisol induced TANs/TAMs and serotonin-activated HSCs are also similarly involved in the gender disparity of human HCC. In the vertebrate embryo the forebrain anlagen develops from the anterior-most region of the neural tube which is the precursor of the central nervous system (CNS). The roof plate located at the dorsal midline region of the forebrain anlagen, acts as a source of several secreted molecules involved in patterning and morphogenesis of the forebrain. One such key morphogenetic event is the invagination of the forebrain roof plate which results in separation of the single forebrain vesicle into two cerebral hemispheres. Recently a study from our laboratory has demonstrated that in the chick embryo retinoic acid (RA) signalling plays a key role in this process. Blocking RA signalling at the dorsal forebrain midline inhibits dorsal invagination and results in the absence of certain key features of this region, such as thinning of the neuroepithelium and a lowering of cell proliferation. At present we are investigating the possibility of other signalling pathways acting in concert with RA signalling to regulate this process. We have focussed on BMP signalling, which we found to be active in a mutually exclusive domain to that of RA signalling within the roof plate. We have also observed that there is a change in BMP signalling activity on modulation of RA signalling indicating an antagonistic relationship between the two. Moreover constitutive activation of BMP signalling seems to completely inhibit thinning and partially affect invagination, leaving the lowering of cell proliferation in the midline unaffected. We are employing in-silico modelling as well as molecular manipulations to investigate the relative contribution if any, of regional differences in rates of cell proliferation and thinning of the neuroepithelium towards the process of invagination. Identification of possible downstream targets of BMP signalling such as cell adhesion molecules and modifiers of the cytoskeleton, that may regulate this process is also being undertaken. To evaluate and elucidate the main features of cancer biology, well-characterized preclinical model systems are a prerequisite. While murine xenograft models for human leukemia are available, they have limited utility for in vivo studies of cell behavior after transplantation. Therefore, we had established xenotransplantation in zebrafish embryos as an alternative, robust preclinical model to study acute leukemia in Colombia. To this aim, two different leukemia cell lines (Jurkat and K562), primary human patients samples and corresponding controls, stained with CFSE, were injected into the pericardial sac of 2-day-old zebrafish embryos. They were followed up for four days post-injection looking for cell survival and active migration. These events were quantified via fluorescent microscopy image analysis. We determined that the optimum concentration for injection was 1x10 8 cells/ml. While control cells were not invasive or proliferative, cell lines did migrate and proliferate in zebrafish embryos. In addition, engrafted leukemia cells resemble a similar pattern as the migration of zebrafish hematopoietic cells, suggesting a potential homing crosstalk between human cells and fish hematopoietic niche. Furthermore the preliminary results with patient´s samples indicate that peripheral blood may provide a better source due to the fact that bone marrow samples contain stromal components which causes differentiation of cells in culture. The zebrafish model represents an inexpensive, rapid and robust tool of evaluating human leukemia biology in vivo. Specifically in the tracking of human cancer cells, which had and will assist in a better understanding and comprehension of the mechanisms of the disease and development of new treatments. Foetal akinesia deformation sequence (FADS) is a rare condition that is characterised by a reduction in foetal movement (foetal akinesia), intra-uterine growth restriction (IUGR), congenital limb contractures, facial abnormalities, and pulmonary hypoplasia. Among the affected individuals, around 30% are still born and live births do not survive due to pulmonary complications. The exact cause of FADS is poorly understood, however there is a body of evidence linking the syndrome to mutations in MUSK, RAPSN and DOK7 as well as the nicotinic acetylcholine receptor (AChR). Herein we report for the first-time several mutations in nucleoporin 88 (Nup88) that lead to FADS. Nup88 is a constituent of the nuclear pore complex, which functions as a gate for all trafficking between the nucleus and the cytoplasm. Nup88 controls the translocation of NF-κB, a potent transcription factor that is implicated not only in immune response but also embryonic development. There is evidence to suggest that down-regulation of NF-κB is linked to autophagy and more importantly into RAPSN expression.
Our results demonstrate the cellular localisation of three diseaserelated Nup88 mutants implicated in FADS by different families that have had affected babies. These mutants display correct nuclear localisation and nuclear import and export is not impaired. Furthermore, through electron microscopy and fluorescent LC3 staining of patient derived FADS cell lines, there is clear signs of autophagy, extended cellular deformations and vacuolization in the cytoplasm. This phenotype is also observed in Nup88 silencing and transfection of Nup88 mutants. Additionally, Nup88 mutations impair the nuclear translocation of NF-κB in response to TNF-α as visualised by immunofluorescence. Finally, silencing treatment of Nup88 in C2C12 cell line has demonstrated a down regulation in RAPSN.
In conclusion, we have described 3 novel Nup88 mutants that have been implicated in FADS and that these mutants lead to pronounced autophagy and cellular deformations. Moreover, these mutants inhibit NF-κB translocation into the nucleus and consequently cause a down regulation in RAPSN, a key protein required for functional neuromuscular junctions. Therefore, mutations in Nup88 are likely directly linked to lack of foetal movement and development in utero. Wilms' tumor is the most common pediatric renal tumor affecting one in every 10,000 children. These tumors contain blastemal, epithelial, and stromal cells resembling the three cell types found in a healthy developing kidney. This suggests that tumor pathogenesis may result from dysregulation of normal developmental processes. Wilms' tumors are genetically heterogeneous and around 15% have activating mutation(s) in CTNNB1, the gene encoding betacatenin protein. What role beta-catenin plays in tumor formation is currently unclear. Here we show that ectopic activation of betacatenin in the mouse renal stroma leads to formation of mutant kidneys that very closely resemble human Wilms' tumor both histologically and molecularly. The mutant stroma acquires a unique molecular signature, showing some signs of premature differentiation but also expression of genes not normally observed in wildtype kidneys. We propose that activation of beta-catenin in the stromal microenvironment changes the microenvironment surrounding the
